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Outline

ÇPRC ïAn Overview

ÇHeterogeneous Integration

ÇGlass Interposer Technology

ÇGlass Interposers for Space Applications

Ç Summary
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Graduated NSF Engineering Research Center 

26 Faculty (ECE, MSE, ChE, ME)

11 Staff (Research & Admin)

40+ G Students (+ UG)

33 Collaborators (Industry/Govt. Labs)

3 Visiting Engineers on Campus

Packaging Research Center (PRC)

Advanced Packaging & 

System Integration
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Future of Computing

John Shalf, ñThe Future of Computing Beyond Mooreôs Lawò, Jan 2020

https://doi.org/10.1098/rsta.2019.0061
ÇPath Forward

Á More efficient architectures & advanced packaging (next 10 years)

Á New materials & devices (20+ years)

Á New models for computation (Future ex: quantum computing) 

Mooreôs 

Law 

slowing 

down

https://doi.org/10.1098/rsta.2019.0061
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Future of Computing (cont.)

John Shalf, ñThe Future of Computing Beyond Mooreôs 

Lawò, Jan 2020

ÇArchitectural innovations

Á Use of Accelerators (chiplets in-between a CPU & ASIC with IP Reuse)

ÇExtreme Heterogeneity

Á Smaller Dies from different advanced process nodes to reduce die cost 

ÇData movement

Á Low Energy/Bit (EPB) with high Bandwidth density
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Artificial Intelligence

Environment

Action

Inference Agent
Weights

Topology

Accumulated Rewards

Learning AgentReward

Industrial

Mobile

10B

5B

2.5B

Wireless

Data Movement: Long Distances

Compute

Data Movement: Short Distances

Courtesy: T. Krishna, GT

Courtesy: Yole 

Evolutionary Algorithm

Ç Challenge: Digital & Wireless Integration on a Single Module 
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Heterogeneous Integration

CPU GPU ACC

RF PIC ACC ACC

ACC PIC

ACC CPU GPU ACC

HBM

3D

Power Delivery & Mgmt

Power Delivery & Mgmt
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Integrated Substrate: >10,000 mm2

Ç Compute

o Electronics

Á Parallel I/O

Á High BW Density

Á <3mm length

o Photonics

Á Serial I/O

Á High BW 

Á >200mm length

Ç Wireless

o Massive MIMO

Á High Data Rate

Á >20m

ÇMultitude of chips from different process nodes, wafer sizes, 

foundries & domains 

HETEROGENEOUS INTEGRATION ENABLES CONTINUATION OF MOOREôS LAW  




